Specific models of supersymmetry breaking predict relations between the trilinear and bilinear soft supersymmetry breaking parameters A 0 and B 0 at the input scale. Models with A 0 = B 0 + m 0 as well as the simplest Polonyi model with A 0 = (3 − √ 3)m 0 are discussed. In such cases, the value of tan β can be calculated as a function of the scalar masses m 0 and the gaugino masses m 1/2 , and various experimental constraints can be applied to constrain it.
One of the most important and least understood problems in the construction of supersymmetric models is the mechanism of supersymmetry breaking. In the context of constrained MSSM (CMSSM) it is assumed that the soft supersymmetry-breaking masses m 0 , m 1/2 and the trilinear soft parameter A 0 , have universal values at the GUT scale. One then analyzes the impacts of the different phenomenological limits on the allowed values of m 1/2 and m 0 as functions of tan β, assuming some default value of A 0 and determining the Higgs mixing parameter µ and the pseudoscalar Higgs mass m A by using the electroweak vacuum consistency conditions 1, 2, 3, 4, 5, 6 . On the other hand, specific models of supersymmetry breaking predict relations between these different soft supersymmetry-breaking parameters. For example, certain 'no-scale' models 7 may predict m 0 = 0 at the Planck scale. Here we analyze (for details see Ref.
2 ) a different question, namely the consistency of some proposed relations between m 0 , A 0 and B 0 using for convenience A 0 =Âm 0 , B 0 =Bm 0 . A generic minimal supergravity (SUGRA) model 8 prediction is thatB =Â − 1 9 , and the simplest Polonyi model 10 predicts that |Â| = 3 − √ 3 11 . For a specific value ofÂ andB, these relations may be used to replace an ad hoc assumption on the input value of A 0 . For any given value of m 1/2 and m 0 , these constraints is satisfied for only specific values of tan β. Therefore, the results of imposing these SUGRA relations may conveniently be displayed in a single (m 1/2 , m 0 ) plane across which tan β varies in a determined manner. Furthermore, the phenomenological constraints on m 1/2 and m 0 can be used to provide both upper and lower limits on the allowed values of tan β 2 . We display in Fig. 1 the slope of the Higgs contour softens and even less of the parameter space is allowed. BelowÂ ≃ −1.9, the entire m 1/2 − m 0 plane is excluded. In panel (b) of Fig. 1 , whenÂ = 2.0, close to its maximal value for µ > 0, the tan β contours turn over towards smaller m 1/2 , and only relatively large values 25 tan β 35 are allowed by the b → sγ and Ω CDM h 2 constraints, respectively.
We note the absences of both the funnel and the focus-point regions. In the case of the funnel, this is due to the relatively small values of tan β allowed in the class of models considered here: we recall that the funnel region appears only for large tan β 45 for µ > 0 and tan β 30 for µ < 0 in the CMSSM. Moreover, as A 0 is increased, the focus point is pushed up to higher values of m 0 . Here, with A 0 ∝ m 0 , the focus-point region recedes faster than m 0 ifÂ is large enough, and is therefore never encountered.
It became clear that only limited ranges of tan β are consistent with the phenomenological constraints within any given pattern of supersymmetry breaking. We display in Fig. 2 the ranges of tan β allowed as a function ofÂ. We find consistent solutions to all the phenomenological constraints only for −1.9 <Â < 2.5, over which range 3.7 < tan β 46. In the specific case of the simplest Polonyi model with positiveÂ = 3 − √ 3, we find 11 < tan β < 20, whereas the range in tan β for the negative Polonyi model withÂ = √ 3 − 3, is 4.4 -4.6. The corresponding results for µ < 0 are 1.2 <Â < 4.8 over which range 4 < tan β 26. The range ofÂ is shifted, and the range of tan β reduced, as compared to the case of µ > 0. In particular, the negative Polonyi model is disallowed and the positive version is allowed only for tan β ∼ 4.15.
We have shown that only a restricted range of tan β is allowed in any specific pattern of supersymmetry breaking. We have illustrated this point by discussions of minimal SUGRA models withÂ =B + 1 and no-scale models withÂ =B = 0, but the same comment would apply to other models of supersymmetry breaking not discussed here.
